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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. Transversal Filter Means to Receive Input Sample, to Filter Said Input Sample Using Set of 
Adaptation Tap Value Updated according to Re-Diffusion Error Signal, and to Give Filtered Chip 
Value; 

A back-diffusion-of-electrons means to generate the second prediction notation according to a 
predetermined decision format while receiving said filtered chip value, carrying out the back 
diffusion of electrons of said filtered chip value according to a direct sequence spread-spectrum 
format and giving the first prediction notation; 

An error count means to receive said first prediction signal and said second prediction signal, 
and to generate an error signal according to said first prediction signal and said second 
prediction signal; 

A diffusion means to receive said error signal, to carry out the spread spectrum of said error 
signal according to a predetermined spread-spectrum format, and to give said re-diffusion error 
signal; 

The adaptation back-diffusion-of-electrons machine characterized by preparation ******. 

2. Adaptation back-diffusion-of-electrons machine according to claim 1 said whose transversal 
filter means is finite length impulse response filter. 

3. Said Back-Diffusion-of^Electrons Means A Notation Prediction Means to Generate First 
Notation Prediction according to Said Filtered Chip Value; 

The adaptation back-diffusion-of-electrons machine [ equipped with a hard decision means to 
generate the hard notation prediction according to said first notation prediction according to a 
predetermined hard decision format ] according to claim 1. 

4. Adaptation back-diffusion-of-electrons machine according to claim 3 with which said hard 
decision means includes comparator circuit 

5. Adaptation back-diffusion-of-electrons machine according to claim 3 with which said hard 
decision means contains Viterbi decoder. 

6. Said Back-Diffusion-of-Electrons Means A Pseudo-random Sequence Generation Means to 
Generate Pseudo-random Sequence; 

The adaptation back-diffusion-of-electrons machine [ equipped with a multiplication means to 
receive said filtered chip value and said pseudo-random sequence, to carry out the multiplication 
of said filtered chip value by said pseudo-random sequence, and to give a product sequence ] 
according to claim 3. 

7. Adaptation back-diffusion-ol^electrons machine according to claim 1 with which said 
transversal filter means updates said tap value according to minimum mean square (LMS) tap 
adaptation format. 

8. Adaptation back-diffusion-of-electrons machine according to claim 6 with which said notation 
prediction means integrates with said product sequence, and gives back-diffusion-of-electrons 
sequence. 

9. Adaptation back-diffusion-of-electrons machine according to claim 8 with which said notation 
prediction means maps said back-diffusion-of-electrons sequence to the second sequence 
according to predetermined mapping format. 
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10. The adaptation back-diffusion-of-electrons machine according to claim 9 said whose 
mapping format is a Hadamard transform. 

1 1 . It is the Approach of Carrying Out Back Diffusion of Electrons of the Spread-Spectrum 
Signal Accommodative. Step Which Receives Input Sample; 

Step which filters said input sample using the adaptation filter tap value updated according to a 
re-diffusion error signal, and gives the filtered chip value; 

Step which carries out the back diffusion of electrons of said filtered chip value according to a 

direct sequence spread-spectrum format, and gives the first prediction notation; 

Step which generates the second prediction notation according to a predetermined decision 

format; 

Step which generates an error signal according to said first prediction signal and said second 
prediction signal; 

The adaptation back-diffusion-of-electrons approach containing the step which diffuses said 
error signal according to a predetermined spread-spectrum format, and gives said re-diffusion 
error signal. 

12. The adaptation back-diffusion-of-electrons approach according to claim 11 that said step 
which filters filters said input sample with a finite length impulse response filter. 

13. Said Step Which Carries Out Back Diffusion of Electrons of Said Filtered Chip Value Step 
Which Generates First Notation Prediction according to Said Filtered Chip Value; 

The adaptation back-diffusion-of^electrons approach containing the step which generates the 
hard notation prediction according to said first notation prediction according to a predetermined 
hard decision format according to claim 1 1 . 

14. The adaptation back-diffusion-of-electrons approach according to claim 13 that said step 
which generates hard notation prediction contains a step [ the set of threshold / prediction / 
said / first / notation ]. 

"15. The aTdapt"ati6n"back-diffa^ claim 13 that said step - 

which generates hard notation prediction contains the step which carries out the Viterbi decode 
of said first notation prediction. 

1 6. Said Step Which Carries Out Back Diffusion of Electrons Step Which Generates Pseudo- 
random Sequence; 

The adaptation back-diffusion-of-electrons approach containing the step which carries out the 
multiplication of said filtered chip value by said pseudo-random sequence, and gives a product 
sequence according to claim 13. 

1 7. The adaptation back-diffusion-of-electrons approach containing the step which updates said 
tap value according to the minimum mean square (LMS) tap adaptation format according to claim 
11. 

1 8. The adaptation back-diffusion-of-electrons approach according to claim 1 6 that said step 
which carries out the back diffusion of electrons contains the step which gives the sequence by 
which integrated with said product sequence and the back diffusion of electrons was carried out. 

19. The adaptation back-diffusion-of-electrons approach according to claim 18 that said step 
which carries out the back diffusion of electrons contains the step which carries out the map of 
said back-diffusion-of-electrons sequence to the second sequence according to a 
predetermined mapping format 

20. The adaptation back-diffusion-of-electrons approach according to claim 19 that said 
mapping format is a Hadamard transform. 

21. Transversal Filter Which Has Second Input for Having First Input for Receiving Input Sample, 
and Receiving Renewal Value of Tap, and Has Output; 

Error calculator which has the output which gives the spread-spectrum error signal which was 
combined to the output of said transversal filter, and which was inputted and calculated; 
The adaptation back-diffusion-of-electrons machine equipped with the renewal calculator of a 
tap which has the first input combined to the output of said error calculator, and the output 
combined to the second input of said transversal filter. 

22. Said Error Calculator Notation Prediction Machine Which Has Input and Output; 
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Decision circuit which has the input combined to the output of said notation prediction machine; 
The adaptation back-diffusion-of-electrons machine [ equipped with the subtracter which has 
the first input combined to the output of said notation prediction machine, the second input 
combined to the output of said decision circuit, and an output ] according to claim 21. 
23. The adaptation back-diffusion-of^electrons machine according to claim 22 with which said 
error calculator was equipped with the back-diffusion-of-electrons machine which has the input 
combined to the output of said transversal filter combined to the input of said notation 
prediction machine. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

Field of background I. invention of adaptation back-diffusion-of^electrons machine invention This 
invention relates to communication system. More, this invention relates to new and improved the 
approach and equipment which raise the engine performance of a direct sequence spread- 
spectrum receiver at a detail, when unsolved multi-pass phasing exists. 

Explanation of II. related technique Communication system is an information signal to the user 
destination physically distinguished from the location of a sending agency. 

It was developed in order to make it transmit. In order to send such an information signal through 
the communication channel which links a users location a sending agency, the both sides of the 
analog approach and the digital approach have been used. The digital approach has some 
advantages rather than the analog approach. For example, a channel noise and the immunity to 
interference are excellent, capacity is large and communicative security is excellent with use of 

a_code . _ _ _ . _ _ _ _ . 

When transmitting an information signal through a communication channel from the location of a 
sending agency, an information signal is first changed into the format suitable for efficient 
transmission through a channel. It includes changing the parameter of a subcarrier based on an 
information signal so that the subcarrier spectrum of the modulated result may be limited in 
channel bandwidth, conversion, i.e., the modulation, of an information signal. In a user s location, 
the original message signal is reproduced from the subcarrier received by propagation through a 
channel become irregular. Such a duplicate is attained by generally performing modulation 
processing of a sending agency transmitter conversely. 

Furthermore, a modulation makes easy multiplex connection (that is, the common channel is 
minded and transmit the signal of shoes to coincidence). Multiplex connection communication 
system contains two or more remote subscriber equipments which need not the continuation 
connection with a communication channel but intermittent service of comparatively short time 
amount in many cases. The system designed so that it might communicate between short time 
amount using the set of subscriber equipment is called multiplex connection communication 
system. 

A spread-spectrum system is in one type of multiplex connection communication system. In a 
spread-spectrum system, the signal transmitted is diffused through the extensive frequency 
band in a communication channel as a result of a modulation. One type of a multiplex connection 
spread-spectrum system is a code-division-multiple-access (CDMA) modulation system. Other 
multiplex connection communication system, such as Time-Division-Multiplexing connection 
(TDMA), Frequency-Division-Multiplexing connection (FDMA), and an AM method (for example, 
amplitude companding single sideband), is known for this technical field. 
However, CDMA has an advantage more remarkable than these modulation approaches of 
multiplex connection communication system. Use of the CDMA approach in multiplex connection 
communication system A title "a satellite or a ground repeater Used diffuse-spectrum multiplex 
connection communication system 0 [ SPREAD ] U.S. Pat. No. 4,901,307 of SPECTRUM 
MULTIPLE ACCESS COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL 
REPEATERS", "And a title In a CDMA cellular telephone system A signal wave form The system 
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and approach () of generating [ SYSTEM ] It is indicated by U.S. Pat. No. 5,103,459 of AND 
METHOD FOR GENERATING SIGNAL WAVEFORMS IN A CDMACELLULAR TELEPONE 
SYSTEM." These the patents of both are transferred to the grantee of this invention, are 
quoted, and are incorporated here. 

In a CDMA cellular telephone system, the same frequency band is used for a communication link 
within all eels. Furthermore, the property of a CDMA wave of giving processing GEIN ** is used 
in order to identify the signal which occupies the same frequency band. Furthermore, when the 
difference within a path exceeds PN chip persistence time, or 1 /bandwidth, the propagation path 
from which many differed by the high-speed false noise (PN) modulation can be separated. If PN 
chip rate of 1 MHz is used, path delay can use a multiplex path recovery from a desired path to a 
path different more greatly than 1 microsecond. The path delay difference for 1 microsecond is 
equivalent to a 1,000 feet path difference. According to urban environment, the path delay 
difference typically exceeding 1 microsecond is given, and reaching at 10 - 20 microseconds 
depending on an area is reported. 

In a narrow-band modulation system (for example, analog FM modulation used by the usual 
cellular telephone system), existence of a multiplex path serves as a serious phasing property. 
However, a different path is discriminable in a recovery process with a wideband CDMA 
modulation. This discernment decreases the severity of multi-pass phasing remarkably. Not all 
are removed even if multi-pass phasing uses the CDMA discernment approach. It is because the 
path which has a differential delay smaller than the minimum path delay of a specific system 
exists. The signal which has path delay of this level is not discriminable in a modulator. 
Therefore, the diver city gestalt which can use a system so that the effectiveness of phasing 
may be decreased further is desirable. 

The harmful effectiveness of phasing can control or a little by controlling the transmitter power 
in a CDMA system. The system which controls the power of a eel site and mobile equipment is 
indicated by title "approach [ of controlling the transmitted power in a CDMA cellular mobile 
phone system ] and system (METHOD AND APPARATUS FOR CONTROLLING TRANSMISSION 
POWER IN A CDMA CELLULAR MOBILE TELEPHONE SYSTEM)" U.S. Pat. No. 5,056,109, and 
these are transferred to the grantee of this invention, are quoted, and are incorporated here. 
Furthermore, while the effectiveness of multi-pass phasing is moving in the eel site service field, 
communicating with a eel site between hand off processings of mobile equipment, it can be 
decreased. A hand off method is indicated by U.S. Pat. No. 5,101,501 of a title "the software 
hand off (SOFT HANDOFF IN A CDMA CELLULAR TELEPHONE SYSTEM) in a CDMA cellular 
telephone system", and this is transferred to the grantee of this invention, is quoted, and is 
incorporated here. 

Existence of a multi-pass can provide a wideband CDMA system with a path diver city. If two or 
more paths of having a larger path delay difference than 1 microsecond are usable, a signal is 
separately receivable using two or more receivers. Since these signals show an independence by 
multi-pass phasing typically (that is, phasing does not usually happen together), diver city 
association of the output of two receivers can be carried out. The approach and equipment 
which carry out this kind of joint receiver are U.S. Pat. No. 5,109,390 (that title is explained to 
"the diver city receiver (DIVERSITY RECEIVER IN A CDMA CELLULAR TELEPHONE SYSTEM) 
in a CDMA cellular telephone system" at the detail.) which is transferred to the grantee of this 
invention, quotes and is incorporated here. 

Epitome of invention This invention offers new and improved the approach and equipment which 
raise the performance of a direct sequence spread-spectrum receiver, when unsolved multi-pass 
phasing exists. This invention is replaced with the diver city receiver structure where the direct 
sequence spread-spectrum receiver was explained to aforementioned U.S. Pat. No. 5,101,501. 
Although this invention is the same as a diver city receiver in a function, when an unsolved 
multi-pass exists, it has the advantage of simplicity and the improved performance. Furthermore, 
it is suitable for the desirable high data rate system with inside-of-a-house application. The 
freshness is in having incorporated the back diffusion of electrons and re-diffusion actuation in 
the adaptive equalization machine of a conventional type. 

The multi-pass propagation channel which has the 800-2000MHz range in an inside-of-a-house 
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environment typical rather has short delay diffusion. According to the size of a building, the 
property of a wall, a design, and other factors, the range from about 20ns to 300ns has the 
diffusion. The diver city receiver used for direct sequence reception in a cellular outdoor 
environment has the most effective delay between multi-pass components, when large as 
compared with a diffusion sequence chip. In the standardized CDMA design, the persistence time 
of a chip is the die length for about 800ns as explained to the detail by aforementioned U.S. Pat. 
No. 4,901,307 and No. 5,103,459. The chip persistence time means relatively that only one 
recovery signal of a diver city receiver has been useful for a long time to delay diffusion. 
Furthermore, the output produced from the one recovery signal of a diver city receiver shows 
flat Rayleigh fading by the unsolved multi-pass. Therefore, diver city receiver gain possible in 
long delay is not attained. 

Diffusion of the short delay in indoor shows the need for the new method of processing a multi- 
pass signal. This invention uses equalizer structure, in order to attain this purpose. The purpose 
of this invention is decreasing the interference between notations produced from multi-pass 
propagation. In order to update the tap weight of a transversal filter (transversal filter), the 
feedback based on each notation decision is usually used for the equalizer which uses the 
classic second [ an average of] power (LMS) algorithm of the minimum. An LMS algorithm 
predicts the reverse draft of an error function about tap weight, and adjusts tap weight in a 
direction opposed to the predicted inclination. Under the rational conditions of channel statistics 
and gain, a filter is converged to a condition effective in easing interference between notations. 
The LMS algorithm is widely used from not needing repeatedly [ of the simplicity, the ease of 
count, and data ]. However, in this invention, since it is direct sequence diffusion, an LMS 
algorithm is directly inapplicable. 

In a CDMA cellular PCS system, multi-pass diffusion introduces interference between notations 
not with a notation time scale (10 microseconds) but with a chip time scale (10 to 100 
nanoseconds). Th~eref6re7 the adaptive equalization machine according to "thlsnnvention functions 
by feedback of the error for every chip. In order to perform this, before a data modulation is fed 
back as a back-diffusion-of-electrons signal, the predicted error, and tap weight correction, it 
must be predicted from the difference between the software decision re-diffused by the original 
false noise sequence, and hard decision. 

The example of this invention is used by the recovery of a pilot channel. A pilot channel is a 
channel used in order to offer fundamental time amount synchronization information, and does 
not convey data. Use and operation of a pilot channel are explained to aforementioned U.S. Pat. 
No. 5,103,459 at the detail. This invention can be used, when giving a minor change and restoring 
to other information channels. 

Easy explanation of a drawing The description of this invention, the purpose, and an advantage 
become still clearer by reading the following explanation combining a drawing. The same 
reference characters are shown in the drawing in correspondence. 
Drawing 1 is the block diagram of this invention. 

Detailed explanation of an example Drawing 1 shows the structure of the new adaptation back- 
diffusion-of-electrons machine which makes identification of a broad band channel possible. A 
spread-spectrum signal is downed and converted on a frequency, and the receiver which 
changes it into digital baseband signaling using a well-known technique is not shown in drawing 
1 . The adaptation back-diffusion-of-electrons machine 100 consists of a transversal filter 101, 
a minimum mean square (LMS) tap update circuit 103, and a notation prediction back-diffusion- 
of-electrons re-diffusion circuit 121. The adaptation back-diffusion-of-electrons machine 100 is 
shown that it consists of components according to individual. In the example, the adaptation 
back-diffusion-of-electrons machine 100 is carried out with the microprocessor or 
microcontroller programmed to perform the function to explain. In drawing 1 , although the timing 
block is not illustrated separately, such clock timing can be typically offered from the source of 
timing which it has in the microprocessor or the microcontroller, or became independent. 
A transversal filter 101 is a finite length impulse response (FIR) filter, and this receives digital 
signal R showing the baseband version of a spread-spectrum signal. A transversal filter 101 
generates the filtered signal based on sample R (n) most received by recently and sample R (n) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejue 



2006/05/10 



JP,1 1-51 0343, A [DETAILED DESCRIPTION] 4/4 — v 

rece j vec | before, and R (n-1), R (n-2), R (n~3) and R (n-4). The structure shown in drawing 1 has 
five taps. 
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